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ABSTRACT 

Ac thp Air Force Svstems Command-designated Center of Expertise for Space 
Simulation Testing AEDC has defined a test methodology for the ground testing of infrar 

systems 9 fWs test methodology and the test «es* bJ 

jMr.i inX - 

implement it. 


INTRODUCTION 

In May of 1984 the Air Force Systems Command designated AEDC as the Center of 
Fynertise for soace environment and simulation testing. In this capacity, the Center is to 
p?o P ^defes?anS“Vua^ion expertise in several 

concnrc AFDC has extensive experience in the test and evaluation ot space sy 
infrared fIR) sensors in particular. Figure 1 presents a summary of the testing record in the 

and man-made environments against extremely large numbers of targets (see Mg. *). 

Performance Testing Levels 

Obviously, the duplication of the entire sensor environment in a 9^°°^ Latest 

outside of AEDC a common set of sensor test issues were identified (see Fig. 3). I 
issues can be addressed through a family of ground test ^ IC ?e 

Large U SensoTles°Chamber a (LS S TC) e te^in^ tevell which together address approximately 
sl percent ot [he common sensor issues. The development and status of these vanous 

*ThP research reported herein was performed by the Arnold Engineering Development Center (AEDC), 
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The LETS facility is an extensive modification to the existing AEDC 7V facility. The 
facility is desiqned to conduct calibration and mission scenario testing of exo-atmospheric 
IR seekers m the 15-cm entrance aperture diameter range. Real time environment and 
target simulation is planned for this very versatile facility to reduce the * risk th ® ^ 
of fliaht tests which might be needed in a development program (see Fig. 12). Fg 
depicts the LETS layout and the high-level capability planned for the facility. Significant 
progress has been made on this facility, as shown in Fig. 14. Initial operation is scheduled 

for FY92. 

The LSTC facility will be designed to conduct calibration and m'ssion scenario ^sting 
of space surveillance sensors. LSTC will be somewhat similar to the LETS facility, bu wiH 
be sized for sensors with entrance apertures roughly twice as large. F^q u|r ements the 

facility have been well documented by the Strategic Defense Ini la <!“ SS2 
the Army’s Strategic Defense Command (SDC), and the Air Force s Bpace bystems 
Division [sSD). The concept definition contract will be conducted in FY90 ° 
ODtions beinq a modification to the existing AEDC 10V facility depicted in Fig. 15. Because 
of the wider wavelength requirement for the LSTC, the scene generation technology will be 
solwhat diHerent from that employed in the LETS 

complexity required for scenario testing at the sensor level. The facility is scheduled to 
begin operation in late FY93. 

Survivability Testing Level 

Figure 4 also mentions survivability testing being conducted in the Radtatton Effects 
Test Facility (RETF). Several studies have been conducted on test facilities at this JeveL 
The result of this work is a facility named DECADE to be constructed by the Defense 
Nuclear Agency at AEDC. An early concept for this facility, is shown in Fig. 16. This facility 
will provide the V ability to test relatively large segments (1 nn 2 ) of space system electronics 
in a simulated nuclear environment to ensure system hardness in operational scenarios. 
The facility is scheduled to begin operation in FY95. 

CONCLUSIONS 

AEDC, as the AFSC designated center of expertise for space system testing has 
developed a test methodology for sensor systems and planned the associated facilities. 
This Moer has presented a broad overview of the status of that effort. Many of the sensor 
systems currently in development are adopting this method of ground testing to minimize 
their risks as they move into the flight test portion of their program. 
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Fig. 4. Sensor issue/test facility correlation matrix. 
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Fig. 6. Focal plane characterization testing. 


> h- 


co 


CD — 

< 

CC 


O j— 

S cc 
<r < 


cc < t p 
p ^ o 

>- m ^ J > O Q 
- c/d lu c a: o llj 

S ^ I U-l ty 5 

2 ° 8 §g£ 

* GO O O O > CD 

vZ UJ <a;ujOLu^ 

O—lCCCCOCCQ-OO 


>- 

o 


o 


< 

a 


LU 

LU CD CC 



: d 
c 
a) 


E 


CO 

k- 

Q) 

0 ) 

E 

05 

i_ 

aJ 

Q. 

<D 

O 

c 

03 

E 

o 

CD 

Q_ 


< 

0 - 


00 

d) 

Ll 


167 



Fig. 10. Illustration of ATH/BTH scene from space platform. 
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MULTI-USE, UPGRADEABLE CAPABILITY 
FLIGHT TEST COST/RISK REDUCTION 
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Fig. 16. DECADE Radiation Effects Test Facility. 
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